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Abstract 



A method of etching an article having a substrate, 
an etchable film and a mask layer having a 
pattern formed therein includes the step of 
exposing the article to an etchant gas mixture 
which includes a halogen-containing gas and an 
inert gas. An etching profile is formed which is 
substantially smooth across an interface between 
the etchable film and the mask layer. The method 
is particularly useful in producing components of 
articles such as flat-panel displays. 
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Claims 



What is claimed is: 

1 . A method of dry etching an article including a substrate, an etchable film and a mask layer, 
comprising: 

forming a pattern in said mask layer by selectively exposing and developing said mask layer; 
exposing said article to an etchant gas mixture including a halogen-containing gas and an inert gas; 
and 

dry etching the etchable film at a pressure of about 5-50 millitorr to produce a tapered etching profile 
terminating at the substrate and substantially smooth across an interface between said etchable film 
and said mask layer. 

2. A method of dry etching an article including a substrate, an etchable film an a mask layer, 
comprising: 

forming a pattern in said mask by selectively exposing and developing said mask layer; 

exposing said article to an etchant gas mixture including a halogen-containing gas and an inert gas; 

and 
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* 7 Jifg<?>ii#£«t»r LT0l*«fcit 4>**5rx -y f- y 7 

mix.y+yy*iffimtm2<?>p}me2£j&t. mie-e 
x^m^m2^y^yht. ^lxhk>. warn 

[ 3 3 fljIEx y y y #xw.-€m& . < 

. Sf&B 1 Etta* 

ft. 

[ft^JR4] WS^MiimmRfX'^y^y^il. m 
Ev^^Ji*«KRMTx-yf-^5*t % JtR F /R„* J 
»2Ja.TC*4. «*JlltEi&D?7&. 

[ff*JH5] R F /R„3W»91-H»2T*4SII*iB43E 

m 1 iB«^*a. 

[it*aio] ffirta#^x{±, r^ti*, a* 
mstm^m. 

csn^aii] mv^yytttfxte&vmttis 

fetfXti. j&7 5 : 2 5-Hft4 0 : 6 0OKH2r*-TS 
[g»*«12 3 ffiffiitti. »70 : 3 0-H640 : 6 

[|f^iSl3] Wiex-yf-y^xf -yr{±. i&0 . 1 
~~ift2. 0W/cm2com^T'Hfif$iX^, is^3ie 

{ If *JS 1 4 ] HUffiX >y -y Tt± . M 0 . 5 

[ ar&B l 5 ] lolEx y f- yjrsifmit. T^/U 7 T 

xy>j-3y&£t/T/i>=.=.<7j>.frt 3 %z>mfrt>miR£tL 



tz <, ^»T*$> s . if mm i ie«(o**„ 
[if*iii6] m£-?x?m\i. i^7tM/xx 
ws-c;&*. twnsiiattco^ffi. 
[ if *ji 17] miiex y f - -v y h #xig£-*ti , mm 

[is^js 1 8 ] nsg i s»w*aK j: o h&3*i* 

[H*Jl 19] 777 w^/l-t xri/>( ^gp n a B T- 

*4M*3!l8Ktt05ftift. 

hi*jh2 o ] sis. ^vynrffiR*j iifv^^ 
m^ts^^^-^yy^th-nmx'h^x . 
mt^x7m<nnisW7itb\' ; jxym\iZ^9-y$:ffi 

mzmmashzmm-t&XT'y rt . 

zffiz.xt5K). cwccto, mm^'y^y^mmax 

tfiffi^A?mi3<vm#zmmLxm9mzmt>i!)*%x. 

^lto-fe^^bt. Miex-y^y^»rti)i^^2(7) 

ftSfi'zSr^-r. mai-?X7mf*lc?)m2co*:7Myh 
k. $r*LTfcO, H?ie^lt3i^2^0^(i^l 

5^ &mx*h&. w*3f2oisa<o^-s. 

[ If 2 2 ] UE«3W«KR r -Cx -y J- >m ti, 
H?IEvx ^ m&MJ£R« XX. -y f - f-u it R F /R h 
A^2mTT'S>§, H*Jl2 0ISm^*^. 

[ mUtm 2 3] R F / R„ jM» 1 — 2 T* Sff«3S 2 
2IEtt^ffi. 

[ mem 2 4 ] nffi<asR*ir^« , tt^-um. hjs 

frt>mit$tifci><7)X'h&. if*3i2 0iE«^^&. 

[ff*JS2 5] UEft^Ji. -xu^a, Tfr^y. 

y&£xszti^coi§.iznfrt>%&mfrt>miR2ti 
tzi>(r>x*hh, if^2 0iE®co^ra. 

t mm 2 6 ] mriEJgs-ir**"xi5 x vmtmtfx 

it. ®7 5 : 2 5-^4 0 : 6 0iOjtT*jtLTV>S. 
»*«2 0IES5«*^. 

tH#JB2 7] WKxyf-^^iawj, 7t;l^7r 

fcfe«T*4. IS*« 2 0 fEttco^rft. 
[|f^2 8] lf^3l2 0lEa^)73StCj;oT»jt$ 

[ Ifl^JS 2 9] X -y V yftfl SrKJgf * 77S-C'$> o 
T, 

( a ) SSfcJ;Vx-yf->'^TIglS^*^-|.^p a 0 ±tca 
*) MEx .y 1- yjrsjtmts X XS m lE^x J? JB Pa1^«^ * 



( c ) Umttti^&Xlf^itiXZ'Sts^y^yhti 

xm^mzmmshzmmi-z z t izx o mmshz*- 
■v^>yixmMx.v^y7'*iimt / zm&'<?->$:& 

7mmcDt%Rz®mLxmmmizmt>fr%^>y^y7T 

m. 

im 2 arx-h & , 2 9 lea&o^is. 

[ff#Jf 3 1 ] R F /R„**m~ift2T£>!»M;£3l3 
01£8^:fri£. 

CSI*«3 2] mflElSS-t-W^ti, Hlg 

[fif*JS3 3] frie#^x(±, ^vU^a, r>viy^ 

tzi><?>XhZ>. ff^2 9ie»^So 

[ m&m 3 4 ] friE^ig^*^^ x xf mne##x 

£>7 5 : 2 5— *tJ4 0 : 6 O^Jt"C#ftLT V>5 . 
»*«2 9ie«£<7)^rffi. 

[ W*JS 3 5 ] iitjRiI 2 9 IB«!0*afc j; T *Bi § 
[ 1**5 3 6] ( a ) -OCO^n £ £ « 

( b ) -^^m&rf*£fi:imm<7)T^&tfz.c?)m& 

itk. imth^'y^y^^xm.^%xh-ox. mibir 

# ( a ) &J;t/ ( b ) CDVQnmWtfftl 5 : 2 5~#74 
0 : 6 QX'fo&^-y^y 

[000 1] 

[ipjojg-f &#«#»] *wmz.. -mz. mk&sx 
mntmzmt>fr%^ y y/ro 7r^ ivzmm- s x 

tixfrhtzh^v <h\ y h**^I-^mSrffl^Tx -y 
[0002] 

tft*?>8«] «*^)x.yf-y^&(i. MiLLK3d$ 
Sft^x.y^y^njfjg&JgL M^Jfr/PSx^A^r^ 

*§i2r£^x-y7 0 £aS#A/CVi&. 7tM/y'Xb 

itsmsiis. <x^x\ m<r>-7^mizmt>riX^^ 
^t^-y^-yy^ixx, ^-yryy^immnmiiUtt 

[0003] i^(0x 7 f y/7n-b^ t ttfj, 
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/Dtxt'ii, x-yf-y7"$ix^^#Mi, X-yf-V 
7®®. W^.tf7-y-fb*SK (HF) $r£tf*§$L ICS 

t>Ztl&. -7x y hX-yf-^^rn-feXJi, #J;tt£, S. 
Ghandhi TVLS I UlaJMM (VLSI Fabrication 

Principles) j (SSZJSL John Wiley &; Sons^t. -i 
-3-^#|- 1994^) W589-6 1 3 

[0 004] LfrLZtft,. -)i7hX./fy/'7D* 

wL?zmz3i-yj-yy®m£mz-&zti±. ^a, ^nr 
sres>>). z.-yj-yy®m±. mms. miz-fenmsx' 
mtbtiz. zcomw:. ^y^yymmMz^-^r ^9 
a^mk^wm-thz^ztct. ztit><vwmm±. x 
•y^-y^shm^ izim-tzMfoizhz, . swmm 

Mi. fy—'fcrpf-R.xfoh* ■>! -y hx. y fy/7D-b 
StiiL^x>y^-y^j|gM^!t% I R 1 ^||aj®t^ 

* o -c%-a5fc*-r & i t # L( wrtg-c* 0 . =8 

iz. x>y*yy«lim<OTyy*vhZ£.tZit&i£i!r 

Wbh. mz. z<7)Xo^y^xn^ ^x-yfy 

ttA. -7x-y M'yfV^X, !t#tC. SjJ^j 

^j: -y f-^ yhiife J fc<4*«fflfflf9^ffl^4 ^ 
x y Myfy/'TDtW, *^ 

[0 00 5] F 5 4 X-y *«HIgS^jt^ 

ijv^x^x -y hx 7 fy/acff 9^<^rassrEjet- 
4 . ^^7f y muz. ±i efjfi^jco 6 1 

3~6 2 43CtciB*3*ra^. CcOid^K^-fx-y 
f-v^ffitcji, >ftyh'-AX7fymA--y^X7 

^yfKt'Wyjmm^-yi-yymt. H^-^-fb^x 

[0006] ^aia]S5<7)Mjt(c^LT{i:. ttfflSiiix 

%Tu? r 4 >v*mfct&ztt)mmx'hz> . minx 

im2\i. ta»<73K7^fx-yf->-^7 0 o-feX$:^LTV> 
4. Hicti. WRi o, i7fy/sifji2 («i 

W-y 1 6* J ©^$iX7tvx^l l 4 . **tr«ja 
**x-yf-v>-h^tc$4>SfiTV^4. ^COffljlC. ^<?) 

m^z?yX^3z>^yy*mtz't\>X'%h. 

8{i. x-yf-y^ffilSl 2^LTBl^x-yf-y^ 

ASCiSr^Lrv^. ^-yi-y^mmi2cr>mtii 

x-y?-y^prsg|Ki 2c7)^ffi20(i, 02tc^SiiftJ: 
otc. S«l OicttLT*2<Ox-5r*y^aj!ft0t*$ 
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fcth. *B2 0(±, #>8 5* -9 0' V>ftm0 2 £& 

[0007] w^cry-ruAzxx'ii. x-y^-y^gg^i 
2£Ox-yf-y^{i:^SR F -Cjt : fTL. 7X7114m 
•y^y;/{ij$£R H T'jtfirf6. -o^aKOJtR F /R 
H tt. 1 J:OffiStc*Sv^t**»*L<, a*«*&4 
~1 OTfcS. (12{c*$il.g)J:3lc, JKl 2<rr?A9 
SI 4tc*rr-&«v^x.yf-y^iUg{i. Ki2CtJ»t* 

[0 0 08] U^LfeBfe. 77 7 Ytt*nrf 4 XTlf 
A (FPD) OSJtfcifoafcOW'tti. »ffiK**LT* 
IIL)trn7T^W t^i)^f-A , 7a7r'f;l' (ta 
pered profile) *mfcthZ b tfWgX'hh . 03(C 
tjkZtL&XolZ. Xyf-y^nrfgfll 2 K*5 1 5' -6 

F /R„ im2 X *) t>*3 < . J: L < ti$> 1 - 2 T 
*4. 

[0009] 

»«0 F 9 -f x y ?■ v^Wr^ffl^T Rf) (c*f$- 4 R F <^Bf 
a<D®v\tt£gj£^4Ci«EftT'J>4„ ±"5S*«rj*i 

z&m%-2 2£^izx.-yj->y-f&ztimMX'h 
4. zcommmi. mi2<n$mm&2 4&(FtEti>*r 
m&coh h uMb*js», tfr/p 5 x >> j»m 1 2 oi§ 

1=rOT/L-$-)- (A 1 2 0 3 ) ^Tt;P7rXyij3yil 
2«0*§-£<Z>^y nvBHBfc ( S i O, ) , i5<t 
l^/4fe«"7X^«aEW#ftfcieHLT*t&. *#2 
2 ? 1 4 is «k tflK 1 2 ± 9 fcffiV ^ j*fltCX -y f-V 
;/£ix4*§-£, 04(c^$iiSJ:dtc. *i#2 2tc W 
(ledge) j 2 6«§a < iM»torr-;'ggK£ 

[00 10] r-^'x-yf-y^o^rW/Hr^fK-r^ 

auxmmtii. x.yf-y^pjfgiii 2**7 

jUSxi^Kct)*^ fi^t*^* (BC 1 3 ) feitXffl 
(CI,) jWflv^ii*. «*h BC l 3 te. StB 
r;P$X>72xJll 2<0»ffi««24*»4>Al 2 O3»-ffc± 

j«ttSri»£-r4. bc i 3 &£7sc 1 2 
^£^4. L0»t*r#fc. zntfxM&mz. mi2 

*>£Xf-?X7 14Z U&th 15 if 8WS£ < 2 2 *> 6 

Ai 2 o 3 *i»*-r4*>(tTJi«r^. «r*>is*, ;m 

«I»2 6jWBj£3*u Kl2*Jj:t^-7^^Jil4tc*)!t 



4. 

[0011] m<w&n<7mm*t>%&mi 2 £x. y ?-y 

7?&Tn-tAi>^ m&Bf8.t:Wot8miz&ifr&. m 
\2ifiT^)Vyr^")nvm:hh^, bc l 
stt. Sltb^Dnyiil 2^ffi«li2 4*><c>^ 

isV?>mi2tfx.-yi->7Zi\Z>. ZZX'i>. Cl 2 

H2 tj ctz/^x ^« 1 4 zm&hm&t m tm 
mx'\,m%-2 2frhi'V-3>'zmi;i,tc\wx\ f—^ 

[ooi2]f;t. wm^ttLnw&tfmMmz&tEL 
t 4 vv^^vi-y^^m^imb^tix^t. 

[00 13] 

^x.y^^yF^-x^^^ffl^^i:^J: , 9, x-y 

[0014] ^^rtt^KNMicii. <X^tco*%t 
ixi. i7fyyVo7T'(;ni. ^yj-yy*imm* 
<n*y*>Yxh^xwfctmi<7yftm.e l zwL'?mi 

cr>Az?X>y$:^l,X^h. -?X7m$*<VWi2cr>4*:y* 

•y^-y^tti$JSR F -CJlffL, 7X?1 cox -yf-V^tt 
jSJ^RM-C'jtff-r-?.. C^x^cox-y^-y^i, JtR F /R 
„A>'2«T, ^c^l~^2t^SJ:5^-5TV^. 
[ 0 0 1 5 ] X yf-y^xa^Ati. ( a ) -OW» 

t. ( b ) -oco^vStt^x * >t JUMR^iStt^ \xct) 

[0016] ^HflCOX-y^-A-y h#Xjg-£§UCffiffl§ 

[0017] *«HHox v f-^>-h^xa^ACffifflS 

r;^y. ^f-feyy. £tztezixt>co®.-s%xhhtw. 

izmt^. 

[0018] ivayv&Mfxis it^Tvgtt^ti. x 
•yf-ryh^il-^m^^7 5 : 2 5—1^4 0 : 6 0 
LT^SfcjSK, ^7 0 : 3 0-^4 0 : 6 
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ocoitX'ft&LX^&bW.lzi&i u*. i7fy/xf 
7/li, &5~~$}50*V r--;UDE7K tsXlfftO. 

[0019] XftWWfrmZ . rt^7 rXy^V^ 

s ->7 k* cox. ••/ f - y ^KTSMI Wlc» ^ # i: 5rx 

•y f-y /ro 7 r 4 ^£#j£"r*fciMC#tctfffl&*£ 
-?X?Sti. l^#7tM/^hl (polyme 
ric photoresist layer) f $>oT t>X V\ X^f-V/' 

[0020] wxoimx'te. #«3H4, mm. 
crsiqmti x txvx ? x >y ^ y r-r & 

y-yrt. ttLxm. x-y^-y^rtg^it/vx 

^«iaco«*^«K LTS&lWCit &*»$rx >y V^'r 

[002 1] #S^^gito!B«fc:J:*tff . x-yf-y^ 
ift*»Jtt4**fett, »K*5ilXx-y^-y^tgM5r* 

izmRtt-tzMShZMsm-ZATvyk. -?x7m* 
MWfiizwtLxmkthz^zi^^m^^- 

*trx -yi-^yh tfxMttiz±Mzmshzmm-s-& z t 

izXVZcoty&Zx.vi-yyLXx.'yi-yinijffimizs* 
?-y*mm-&X^ yTk. £*LTfc9. x-yj-y 

m&ti&Xolz%^x^&. 
[0022] »|tf>!BWCU\ #5&9Hi, *K*J J:tfx«y 

tnvx^i^ML, ciitiox-yf-y^^raai 
b-?x7mb<r)mizmmtt&m&zmm.'tz>x7--y 
Ttt^&^y^yrty&nwm-ftmizm-th* 

Eftfl i k izx o icowa^x y^-y^ lt 
x -y f - y^mmiz/ - y *Bfc?& x^-y Tifiist 

mmcoi%R£mwLxnwmizmhfr%x.>y^yyy°v 

[0023] m<ommx'H. *%>m±. iMixmzXr, 
xmrnztitzvnfhizm-tz. fpd« 

[0024] *&W<7)M0)m&li. OTflflMto+Ttt 

m-r&tf. ^±z<nm.m>h*Rhmztc*j- . **v^i 



[002 5] 

[0026] Cit^tOllffi-r-ti. £ttSr»UTIl«W>g 

[0027] CT^tfr^^y^ffi^^' 
x, ttzt,±zix^<Dm^tiJ^yy^x.y^yh 
fixm.i5%v>$3tt txmm-tz c tiz x o . mww: 

Sfei'tlllflWrx -y fy/ro 7H ^ffifcth Z 
bi£X*%h. ZcotzHb. *fttycr)x.y1-*yhtfxm& 

mt. imm.x. yi-y>f7°u7 r -4 )vz$mt^&FP 

D 3?cox -y f-y^WADJOfttctt izm LX V % £ . 
[0028] ^BUtTfflV^ftiffil r X ~y^-y 7~nf 

[0029] jpfm&x-m^hti&mm *-?x9m± 

(i. M/y'Xhffiti (polymerizable phot 

oresist composition) ^tRWS^fc i -> 

x~mff}iz&f8.ztiz>nip-ywmj&ztifcmx'fo-o 

x.-y^-y^ra^xcTy^rmzmffa^^^zmt: 
ztizmzwrnLx^z. 

[0030] **mmx'm^t>ti&mm ri»fy/7 

•y f - y ^ItgHfc J: Tf±.m-?X 9 M iz X -> X &&L S tttz 
ISI7D7 r 4 ;l^SrSi*t-CV^ . i7f>'y'7o7T 
>f;Hi. x--y^y^tm<m®i l zimi-Z>miv>*7 
tyy (ztuz. mutmicox.-yi-y7ftme 1 $:f£ 

•t) b, -?X7m*com2cr>-t7'*yh (Ztlit. x>y 

+yr*ffimb (m^izx^ximmbh) m2cox-y 

[003 1 ] *H^BI»Tfflv%/i>ii*fflS {±, x 

•y l-y^tm b~?X9Mb cofflcom®ffiZmM LX v » 
6. x v ^y^lHRkOW«TfflV^n**&. Z0> 

mm r «^j x-yf->-^ra7r-f/u±tci3v^-cx 
y+y T^immwx t>mizmte-fz> mm * mzw% l 

[0032] wmmx-m^tih rnwMz%t>& 
^jx 7 f yyya 7r^/ki±. m?Aznm% b'com 

(h (discontinuity) ^HSWCffffiL^rV^X yf-y^ 
7o y r A )VX'h h . AftWCifi^S k . ±5£0* 1 X 

»/*hyyftg.e 1 i5Xif&2x.>vi-yyft%.e^ $>t 
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\Z. mi 5' Xyf-y^Jg^ii 
[00 3 31 *^(cta!o-Cfflv^ixi.x-yf-^yh^' 

i f: a*?* 4 . x y v v tix&£%xxaffi*h z t 

OTUt£«S^f^Cli Cl 2 , BC1 3 . E 
ttffcKX (CC 1 4 ) t>it/Ciii^<7)ffl^i-* J #^ix 

-cv>4. 

[00 34] *%HS^-?TfflV^ix4x-y^->-^'X 

; Any >isH*fx & fz liZcom&tteto z_ 
X . < 1 1 — oo^Stttfx Sr^-CV ^4 . i O^F 
vStttfXte. ##X. 1ff£"OJ*A (He), T)Va'y 

(Ar ) 4^(±^f-byy (Xe ) Z kWC% 4 . 

PRSAr/He^Ar/Xe, t^fflf 

[0035] >wy>-k1ftfAti ±lPF*Stt#Xti. * 
f&HJcox-yir^y b^M^*£^7 5 : 2 5~i&4 
0 : 6 OcOJtT-^LTV^T^iV^ ZCOtztb. 
cox. >y f- y ^ro-tX'Wcis (t 4^*S1±;#x 4 fcfi^RS 

fs#x f»H^*<o8sani , ^x -y ^ -r y h ^xaai<o» 

3 0%*^^6 0%fX&tf£?i>. 
[0036] -*(c, ^«14#XOofi*#flK =5:4 U 

•y y ymmtm < & 4 #>\ X7fy/rn7r^^ 
^-14*^1= < =5:4. ^, ^jsttxrxfoaaijwe 

mi&iVS^cDx^y^jg^&J:*/^ 

x .y ^- y ^^g(a«v->*>\ » l tj J: ifW 2 x y ?• 
&.0 1 }5£TJ : e 2 fg\crm:i>±Z^<, Zcotzfr. ^RStttfX 

8safc&*fiv^i: . m^^tm^m^tzx. 7 fy/ra7 

iA&»ox-y^y^#x?g-£SU::J: 9®J£§ix&x.y^ 

**r^x, ^FStt^'x, tsit/x-yf-y^tf^fi^aw 
*>#J*#tf>ffl»Jfc ^S^-T 4 i i: £ i 0 . F/rMcox y f- 

[ 0 0 3 7 ] x .y f-y ^'BltgM<50X -y f- y^S R F # 
7X 7 Sox -y f - yfjggiRn J: 0 *>«Sfc** < IbRf 
/R B *^4-1 0<O^K7^fX7fyy'7ntX 

15 2 *». »* t < 0*5 1 ~& 2 KJTO*. 4 d t WX' % 
4. 

[0038] #?&HJ3tf)X-y3-*yh#XM^Uz. FP 



D SJiffltS^SJl £*vt ^ 4x -y ^- y y? o -b x 
$/?&Xy^y^ro*XT'<£ffl^4<rfc#-C£4. *> 

miB&L-f&Z t 4.7* M'i^'X htO^fe. 
ft^Srx-yf-y^'x?M-^^l|-r4HUt. 'J7o- 

2 0°Clzto?&tZ>ZtlzJ:->X) -?A7m<Plz®fflPi!£ 

d^B&L-t&zttfX'th. <mx-btn$. mwMa 

<7)77S. MitfUVWK (UV curing) s $rffl^4Clb 
i>^tgT*4. 

[003 9] FPDc7)SjS(;3a4fflv->^ixTV-i41>c7)5: 
%ti^<cn^cr>x. v^-yymm. 1 km^X. *5MB<0x 
•y^-y^j£$r*fif1-4^i:* i T'#4„ *^bj<t)x y f- 
y^a^Hff-r4c0^^ffl^B«. ^«J7*/P 

^-rUIR^tLT V>4Applied Komatsu Technology (AKT)Et 
cher 1600*/i«AKT Etcher 3500T'S>4. ZiXh^W 

commit . «8^K5t^ft(c»*r4 jwrnwaia 

H08/273, 382^-& J: 1X^08/732, 968^-^15^ 5 ftt V i 
4. ?flr*5, Zti^cottMtemmXffitLX*WMWlzm 

[0040] *»iSl7fyy'Jftlt <ftffi^J*3 
£tfnmf>coi>tX'mfiZtlZZbtf1if£ tv\ iF4 L- 

ff^Kiifil 0-^1 5 5Uh-/UT*4. *?4L^ 
«71cO©HJi. *^0. 1~*52. OW/cm^fc!). 
■t^iKlil^O. 2^%}1. 0W/cm 2 T'$)4„ 

x-y^-yj/^(±. x-yf-y^-r^#a^i¥^ffl^;^ 

«c#LT^iJrf4c:fcfc=5r4. ii*<ox -y^-ymSw 

X^';3y*^:<ir;i'5-'7A*^=5:41P§^3 0 0 0 
Acox-y^-y^fgaii. ±IBT'^L^E73feJ:^« 
73^ftO i>bX'®2 ttX'X. y f-y ^-T4 C t 4 . 
[004 1 ] ^BJiOTj^i. J: -5 ClfffJli 
**"C#4. ^Na^y-^^xtJitPFJStt^xSr-i-trx 
•y f-^r y h ^Xfi^»Sr F X -y f-y ^}£T'fflV^4 <1 

yi 7 fyy'fcJ:i;xA-7^ij>/, {cJ;-5Tx.y^-y 
j/^i^ix 4 . » 3i^«JS7l H i t^S«73 O «> t X'li . 
N* y ^ y y^ ii—X&ifWfvh 4 . c: coxy \' y ^ 

;U5XT7AX-yf-y^-BJfgJic7)^cOA 1 2 0 3 J 5 > T*;l' 
7T^>' 1 J3^X7fy/srffii<0«^OS i0 2 ^ 

vx^aat^Hisrsswsrssfts. zco&m. x y^- 
ffi«iafl^)JK«j!i*Bfl*s*L« ^<ia4x y fy/ro 7 

4. 

[0042] 05(2. ^BJO^j£^^T»jt$ix4 
Xyf-y^a^^LTfcO. Cit\ ?-'+?X?$k 
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hi ste£xf^->^~v^yy^mmm2 oii, im 

W L V* x y v 7ft Jg e , .J: X/ 6 2 £ tiZ'timfc L X 
V»*. Clc7)X-yf-y^B D p«, X /f-y^^l 2*5 
±tf-?x?B 1 4ra^*^fiHfrLT?t^^=5:ma^x 

[0 04 3] _B£<OJ; 3 *^BJt^Sx.y^-^y h 
^1^,11 3Sfttt^ixTv^x-y^yi/*jS, #U 

•£'£>■!>„ 

[0044] WTT'ti, »fe#]£*tf S - 1 IZ J: 

[0045] $mmi : r^s-^AHx.yf-y^ 
*7Xit, 3 o o o aoa i r, tsxism-siky 
* hi/ i?x h 9 m £ #t? Mios * ma * ffl 

[0046] *fWHO!Oi5»«CJ:4Xvf-vy 
h^XM-^M^fflV^T. dOttiSSrAKT Etcherrtt'X-y 

tyf^- (seem) co^XeSiSr^TLT 
tJO, 70sccm<?)Ar, 2 0 s c c mOBC 1 3 fe 
it/6 5 s c cmcOC 1 2 fcV>d*fij££^i LTV*&. £ 
iX^Offltt. 1 8 0 U -y b^OSWt*^Sf-V 5"*T 

ttflH-rt t> otS) *xv^cnrk>HzmK>xmm.zti 

h, mm. Ar^Sili, ^-v^/^SfcOl »J >y Wl- 
$>fc9f<J0. 4sccmtf5u}:* s T*H. CCO^L* 
(i, Xy^i^'To-lrXOH. — 5££*f#£ft5. 

xyfy/rntxii. E^i l o 5 y h-/K 

lW/cm J t2Mffo. 

[0 04 7] x-yf-V^Ig^Tfc. VX^-Ali 

£>9. 4 5' COX-yf-^^jS^!. # 2 2r»j£-f£.. 
[0048] mfeMl : TWrXy'JaylXyf 

y? 

«7XiS, jf^soooAW^/i^rx^yny 

xxm&Lx-zxtmwzrtf-vzmfSL-th. 
tfOvx^JKi. TMT^^y r x~>o ^ ymzntx 4 

5° eox.vf-yyi*&6 t t:&fi£ti>. 
[ 0 0 4 9 ] &(C , *^Hfl<7)X y f-v >- h jfxm&%% 
m^X. Z<Dty)&£M1 Etcherrtt'X-yf-y^^. £ 
tfOX yf-^y h^'Xti. 1 4 5 s c c mcr>£tfXfi&M.£ 



WUCfcO, 7 0sccm^)Ari5j:i;7 5sccm(7) 
C l,i;V^«Jftfctfl/C4. dOSttU. x-y^-y^ 
To-feXCOra. -^C*t»$il§. ArCOUTIil 0 
— 10 00 sccm<7)Ki<OSl, C l,tcown±l 
0 — 500scc m<7)&HOgiE4£^ffi-f & «! k i^Sg 
ic7)x-yf->-^7°a-feX{i, KjlOS'Jh- 

/k mj)®g.o. 4w/cm»-e»24)'iaff9. hr 

tc.^0. lW/cm2~^5W/cm 2 <7)€73^SS:^ 
[00 50] Xy^iJOjg^TfiL 7X?-y'J3 

ymwi<r>m.^wm-th^v^-y^"T^y r 4 Mmh 

frX'fo*). 4 5* cOX-yf-V^S^L (9 2 Sr^-T 
£. 

[00 5 1 ] IOI0I3 : FPDlil 

*mmth. z<m&zmm2kmkiz3i>yi-yr 

U vx^RfcH**-*-*. ^<ox y^y^iffiJi. fp 

[0052] CICOJ: 3 Jt^^TM^flil 
coJf^taflo^rv^x-y fy/ro ?tA lV^Wbthfe 

X<7)^. -OCOX-yf-V^h^'X^^ffifflt* 1 ^ 

[0053] J2LL. *»»fr»a*wep«^>«wt3& i ^ 

[01 ] HSWt-Sffl: ! 3:x.yf->-^ro7T-f;PS:x>y 

i-y^immzm^-t & mkmacommm^m v ? -r x 

#SRfc J;t/vx^J12:fiti. Lftfa^x -y f - y /To-feX 

f-v^figRfc j£-fx -y f-^^ftJK-c** . 
[02] H«W^Stt=5rx.yf-y^'7°o7r^;P$-x-y 

f - y ^r^R^^-t * m&micoM9mm h 9 x 

VX^S^'X-y^-y^tgRt^-rx-y^y^ 

^JST'ftO, ^ 2 «. x-yf-y^ggR*«1gt«-rx 

•y^yynmx'hh, 

[H3] FPD^^jtlc^^$fiasxy^-y^ra 

[04 ] «3M*»<0*ftt=«^'C»lSSiXJt7 ! — -'tt-y 

^-y?-rn 7r-f )^^b^'y^y-fma<^smmx' 

foh. Z.<rmx-\t. MiU^t^&x yf-y^T-o? 
r-fyUA^ x-yf-y^nTftgRtJit/vx^iiiao^t 
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[05 ] *!6fOiW®:^otM§n^f-A-x 



lo -mm. 12-x.yfy/arii, 14— vx? 

JI, 1 6-A7-y, 1 s-T-^-zz-t&M. 2 0- 



H 
IZ 

/O 



[HI ] 



IS 



/j — 



[02] 



I \ \ \ \ Y 



[03] 



[04] 



/Z 

/0 



/to 



-* A" 

\ 

JL 



24 



if — 

/o — 




14 



[05] 




i-jfy ^T--f-, yy^x? 

4 7 461 



